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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a treating method capable of treating a waste liq. containing an ammonia 
nitrogen or the waste liq. containing fluorine and the ammonia nitrogen at near normal temp., precipitating an 
ammonium compd. or the fluorine and the ammonium compd. as a solid matter and eliminating a post treatment 
of the waste liq. after treatment. 

SOLUTION: A nitrogen treating process in which magnesium phosphate and aluminum sulfate are added and 
mixed to the waste liq. at <pH7 and a neutralizing and removing process in which calcium hydroxide is added and 
mixed to an obtained mixture to keep >pH5 and an obtained solid matter is separated and removed are executed. 
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(57) Q5I5] 

•t if f§ 6 n § jg^ftfc 7j<i?{ 1 1> )\> *s *> a fcgsftiii^ l t 



1 

[ff*5l] 7viR*3J:tf7y ; e^7!iggi|{fc^rfrS 
* -> 7 A 33 «t tfffig 7 ;P 5 - 7 A £ gftDS a-T § 7 y JR 

T p H 3 WTfc U. &$v7-*$/7A*3«fctfBitgt7;l/S 
fc£#^fc*rt'S'£A£SiinB£-UT p H 8tX±t U 10 
£ f 5 7 y Hi*? J; 7 - 7fflaS**^r S 

y***tf7>*-7wsm&srti+zimic* pH7 

«TT\ mm. v 7"* 7 A 43 J: fitt7;I/ 5 - 7 A£iSs 

snji-a7§s^5aiii@fc j: m# 6 nsii-a-^oj^b 
<fc tfs»7/i/ s - 7 a *saing£* 5 a« jaais* «t 

tf» 5>tl5jSa-i»fc7j<^b*;l/^7A^*ajg'aLTp 

ig*ff i^ti£i&mt?z>7vm%>±x}7 y^-7m 

[H*5 3 ] ±IB 2 @Ofg**!®lS©^4 < £ 
ic 43 (/ >T , * ;P i/ 7 A £ fc &SBtt v 7"* f 7 A |W| 

Bt^jitosa-r s c t 1 1 sm *5 z um<o%m 

[ffl*54] 7y^-7SI^*5r^Wr5J^^c, pH 30 
f b A ;!/ -> 7 A %mam-B> L T p H 5 &± t L » L 7c 

[»*55] ±simmwmxmiasif%, nn-??%y 

[»*56] ±E7yjR«iaiSSfettgJl5*!yilSC 40 
&f&s Bit® * ;U */ 7 A $ fc titrtM v 7** i/ 7 A cDj^to 

i: 7 5 !S*5 l $ fe « 3 IBKQIHKQ fflS!#& 
[fi*57] ±l2SsRAaaj:lUc4sv»T, jBSv^s/ 

7 a <d -» s \t ±m\ i&m&& ismwmmw 7 

* «> 7 Affc^fcKD Jfc-egain ?n§<:t 1 7 5 W* 

5 1 ~ 4 iaicOJ^^£D5QIi73?S 0 

[ff*5 8 ] ±K»BM3 J: tf v 7"^- 7 Afk^ftoSSo 

mm$(D7y^-7m^mfcttL%mu±-e&2><itz 50 



1f M¥ 9- 1 1 7 7 7 5 

2 

43I/>T, 8S»*;U'>«>ASfettBfEi|v^5/9AO-aJ 
[11*51 0] ±IB*^v'7ASfc^v7"^v'7A(D{k 

omam its mm^jiy^httc a B6& v 7"^ -> 7 
s«fiLL?* set ^^st £ 7 5 11*5 9 mwmmn 

[11*5 1 1] ±fSv7**^7A{k^*7ctt*;l/i/7 
Affr&*9tf, TkSSfbv ^ S/7 A $ fiTfdMb*^^ 7 
AT-fc^efc^!|tii^75if*57~l 08S«<Dffi«tD 

[0 0 0 1] 

s tc it 7 «v 3R43 j: tf 7 y^-7m&m^Mt^> mm?) 

^cM75o 

[0 0 0 2] 

[ft#<D8ffi] iHWMefioiiBTtt, 7 7ft7y^ 
7 A 1 7 y fbJc3l5B!«r±^ i:t5x>^y^ O^y 

a, &mmt. &m&<D7vmt7y*:-7*^tz> 

M7kt^§ 0 7>y^^i:•^t/^T^i s 7J<s?^b*;^i/7A^^ , 

$tli>7j<^fb*;U^7A7ii, 7>yfb7>' ; e^.7A^# 
JS^O*a, 7 0 iCW±KftJ3» L*V^ t SJS*%»itfr 
tir-f, fflSqifflWT* T«S 7 § t 7;!/* U met 

[0 0 0 3] *rc, 7y*|»**ffo^*tt, ft* 7 
(BW**1 2 0mg/l, BH¥lS6 0mg/lW 

T) rticjaatsrcfetctt, si]ji7y ; e^7A^i^s 

%<&Sfcf5o -J&£7y^7AcD|&£££M^I$ 
KSfe 7^7MS, «iR«HS£ft2f«tft«. 

[0004] tuvsmmmmt, mtimtmssjM 
icMibti, mfflmmis£mmmic£t)7y ; £-7%: 
wmmz rcimmmmmicm.it urcm, msktsbk^ 

[0 0 0 5] 7y*=-7immt, 7)\>t> V ttT^MO 
2«*iR*iiA/1?, 7y*-7J37.*WL%LZ*):Z>l3mT* 



3 



[0 0 0 6] ffljRfflJitett, 7y*-7**3Rtcj;t)» 
7#®1 01S@a<D^a^Si;U ©MS7>' ; er: 

7»o»iKtt^aaTJB*. *<ofls, suflaa^gw 
Ai:7vtn7*aanu *W7y*-!>Avy*s/!> 

CO 00 7] 

7y*-7»ajR*^Wr5«l«Sfctt7-y* 
*J«ttf7ytr.7!fiS«*^W'rS««*, ^SttifiT* 
»ff«™rHB"P, flo, 7y*-«>/x{b^«$fcH:7'yjR 

*<fctf7y*^7Afb^£H7B#fcLTa*s-a\ 5a 

XfbftWS £Xf/&1tlty vm<t&&}%. ^ScD^liT' 

ytz^Avni")^! (MgNH, PO. ) -fcitf 
/Sfett7y{k*;I/->'>Afc:SJft % @£LT&«{bT* 

[0 0 0 8] 

a) 7yfS&£tf7y^7ligi?£#WT5IIi&fC, 
pH 7«TT\ BH8*;l/J">A$feti«E»v^*'>^A 

*5 ct ffS»7;l/ 5 - £ AfciSADgSrS 7 -y jRSaaiS 30 

»£is%ffofc», f#e.ns^c^i!)n^TpH3 

IXTt U V 7** 7 A & £ tf 6fi^7 ;b 5z:7A£ 
fk*/V>7A£i$tt]iI£l,T p H 8&±t U £/&Lr> 

am 

b) 7y*-7Siajg*^t-5«»SfeH:7yJI5i3J: 40 

^7y*-78ISj(|%-&W"r**«fC, pH7WTT\ 

7**i/ 7 A& £ tf8Hfc7;l/ 5-7 AfcSiraiR^T 

A£iiAD?l£UTpH 5-7 tU £$L/cH»£# 

2 NH« F+Mg 3 (PO4 ) 2 = 
2NH, F + 3MgHP0. =2M 
[0 0 12] -rat) 5, $aa$tp<07 y^-TSI^b 
nft#7yfb7:y^7A©ii§-g-k:{i, j^Kv^'>7 
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* fc&D* t p h 3 wt £ u &® v 7"* j/ 7 a & «fc if mm 
7>\> 5 - 7 a pia-firr 3 gn&aigfc £ m# 6 n 

5S^t7j<ffif{b*;l'>'7A^j[raS^LTpH 8&± 

a c t it i: -r 5 7 * g & ct if 7 y^-rmmmz^ 

c) 7V*-7l6Sj&&^rf3«ifcte, pH3WT 

t\ $b&v 7** i/ 7 A*5ct tffl(ai7/V' ^ - 7 Lum&am 



[0 00 9] 

7k, l»7yt-'>A4if*dtris«^ 

[0010] *»Ri^rte««KS-r5fliftigica, ffik 
l^lt, s^saaig s tc it 7 7 ^sasig^ff o 

«fct±» ^fn^Sig^fTU^, j^?s^e,o7y' : e^7Sl 
g*ffc;fc«j8:fctt7 'y^{b^<o|^S*^-rSo 

5A/> 7y^-7HS§^fect?>V$fcti7>y*^ajia 

^saaig^^itsig^nsgb, zwrntLz. 

[001 1] *»woSjR5a3iie-p«, 
#-rsnj?§tt£D7y ; &^7^s*{b-&%i^ m»tt©y 

>»7^r.7Av^S/7A* (MgNHi PO, ) 

£g»-r sftigfcfTS. cossitett, ei^v7* 

* -> 7 A OSftofi^fe <fc TMfetoyvmi®- 

ziZ7 y^-7mmmit^m^y ? it 7 y * - 7 a <om 

2MgNH< P0< +Mg F z 
gNH, PO, +MgF 2 +H 3 PO, 

L TSI^ttO 7 <y {fc V 7*^ i/ 7 A*±fig-r 3 £DT\ 

SJRJfl9!i:lRli^t<:7y*ft3i*fT'5©KWa-p»«. SQ 
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<t??*'>*I*. itt^y*^^. Sfett^offio^ <«1~3%A^SU\ SSBf7;l/5^»>A%gBta-r« 

L3, C©«»Ty*S/i>A*4*La:««5«H-j-*tt [0 0 16] iij5}Hi(:i<*»£lili, £* 

^ f,jT ' fe ^° ISSK*IMb*^S/«>A*i(stabTpH8fiU:, 

[00 13] COlSOfiia^froajR-eag&ci: <{ipH8~10, ££Wf?£l,a4pH8~9T*+# 

14, *aau»t P H7«T, #*L<y:pH3«T©8tt ffl^u H^^JWi***cfcic*r>TfTfen*. 
fcflgocfc-pfcS. ctUci-3r«Ki««*«flW-*c 10 ^^pH*VSfr5^, jfflgaMWJK ft left 

# t- t 5c s ft, fflamoHHA f4 , ±m^m^ % istzzt. mfcimmzmistt £ ft < ft 3 =, l l 

feW6^ft«t5Ks {t**»«fcM\ 77*^7»a* ^toafeitf4>fp^i^tJigLTR9^4, si 

K&m**smt & t-^wiLt, 1. o~i. z^mvin w& L<it P mt5~i ttzco^^\ zmt jy 

[0014] ±E«aa»j<D}SAptt, tftsj:5Kcpat«*^*«-r. ««*tpft-rsc t 

■fn07JS'PSoTfe«fc^ 0 Sant5R©iajS*ftf4, [0 0 17] *»W©7y*®HS-P»4, HUt^ 

[0015] mmmmxmv^ »rai*;i/i/^A$fta:«aiv 

<, cn*7)<fc}g«|Lft*}8«i:LTiSinLTt»«kV\ *tf7yiiMt#ftjbt7v{t7>*^*A<D**fc«: & 

2NH< F + CaSO< =CaF ! + (NH< ) , SO, 

2 N H« F+MgSO, =MgFi + (NH< ) t SO* 

[0 0 1 8] fftfr^, «t»*/l/S/«>A$ftf4J«»v^ T*fe§^, SfS$^#/tf^i:S»JW±, 1. 0-1 

^>7A«7<y{b7y^7Ai:£^I_,T, ft?g14©7 2Si«0ffifflWiL^ o ffliamff'PIr? 2 Z 

y fbTJ 7 A $ ft t4 7 y <b V > 7 A $ * MfllQSjfttfBJRlC ft *3, £ * tf * gfflgfttfif fto L 

A$ftfiSB»v^S/«>AO»aiof4^HTfc [0 0 2 0] ±IB«IS^J©»4, 5aS$%M#Loo 

So £ft, «aW©8«*/VS/!>A*feM:«Br?^5/ $**l«^*PLTfc=l;<, *fc©«Stt«TiStaLT 
7Af4, *<D-»$fctt£g|5S, iti«J:WII^ 40 fejfcv\ «taf*^ratt, -*ic^«84pr«s* » 

tO*;l/->7A$ft«v^^7A^b^ti, 0J*.tf*» ilLT*3WRSof*35raS, M^c^jprs^Sft^ 

c o7 -y «ftaiaT?««*/us/9 a s ft ttafflh? ^st- t^Fips tremor nr*fco r t «fc m 

[0 0 19] cioiSO«ia*ft©3HR-eaBftc i: [00 2 1] 7v««Bll8m ^atSJSjStttto 

14, *WfcpH7WT, »*b<ttpH3WTOifctt «H»**ffl±Se*BOT\ B»7/V5-i>A*«ta 

fc^T?**. Sft, SQii|iJ<D^7jp«fi, ±EKJ55S^6 <, cn*7jeK»«Uft*»«i:LTSiinUT«,«}:^„ 

t.iH&^ft«k?fc, {b^«fi6Dtc{±, 77*iffjc# mamtm*L'z>'Dwm-z<Dtfij:\,\ mto+smmr 

L.TBS»*;l/5/7ASfttt«EKT^j/>>Ai/2t;l/ 50 ;l/5^^AO»4 N ffll*lc»U0. 5%W± jffSL 



t 



(5) 
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[0 0 2 2] 7y*Jaai8K«<if!ftlllltSiatt, 7 

& &S«fc*lll'fc*;l/S'9 AfcSsbn LT p H 5 ~ 7 » 
#£L<lipH6~7 U H^»*^)tl»i 

So 

co o 2 3] saa7jc*2*®i$^ttS6fc:iB*(Dfiia 

N Hs +Mg (OH) , + H» PO 
[0 0 2 5] J[l3UW©S5fe(lD«tt» ±tEEJ&£fr& 

fcl»&frftJ:5lc» fb^MWKtt. 7^-7JBS* 20 

®s**#ji-r*i:s*w±» i. o~i. 2^ 

[0 0 2 6] 

l, *SMB#ttfc J: 7W77-K7y$?fb£^ 30 

[0 0 2 7] 

[0028] WT©Wfc*^T» 

tt» WR*J I S K0 1 0 2te<fc-3TjjfflLfc&fc, 

7A (C S 1 2) fcffiflfU -f^BVh (D I ON 

[0 0 2 9] [Hfifefll 1 ] Kl7yt- 7AM& ($£ 
TV^fi, 1 1 . 91*%) 50mlKU#25ml 
%iD*S^», il7y*i">L3 6 g^TJPX., 
S?7;l/^^7A3 g%mQL (pH3. 9), 3 0M 
#fi£8K 7jc»{k*/W>*A**W*PH£9KSIfipl, 50 
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TpH3WTv SfSLOipH i~2£t4 0 jgftrT* 

[0 0 2 4] Sfe, ±E»ttfl:fc»IfcfcffifflLfc*& 

f4©7i\ IBWlcfftLi,\ S*SaaiSTOi. JftiS 
14© U Vi7 y ; e-^AYn^')AiS'\Ollg£ 
tt, it¥£-Z°mt>tt. fflfcff^^^Afb^Wzk 
itfbv^i/7 ACD^Efi, ^fc^fil*) 

< = MgNH, P04 +2H 2 0 

L Tf# & ftfc JaaTk K o 1 7 7^*f £ft t> fc i: c 

1 1 4 p pmT'&oTCo (HJ:Lr8 9ppm) 
[0 0 3 0] [HS&$l2] 

(i»I) ^ftiif^fflSft^y^^fb-a* 

£#t?fg?& (7>>®5. lfiM%, 7-y{b7>'^7A 



%) 1 0 0 m UCTk 2 0 0 m 1 ^to^.i 



2 3. 2 Maa 'v/ ■! w w m 1 rw/j\ £_ u U 111 1 'i/JU A. {it, a 

ft, T«KA^>7A9 1. 1 g*8&taU XlcmfcT 
/1'5-*A3 g*Sn* (pH 1. 5) 30ftM&m& 
7j<IHb#/l'v'7A£ftnxPH£7ESlgi5Lfc 0 ?m 

tiTcSSSTk© 7 7 j&fe «fc 7 y*-7 0^#f *fro 7c t 
£6, -€-ft-Fft4 5 p pmfc<tff3. 7 9ii%?^^ 

[0 0 3 1] (2 3Wa2D 1 ^S7j< 5 0 m UCTk 5 0 
ml^iDX, 4 8%^^^PLC©?K<7)PH^1 (CM 
ffiLfcfeil, j»»vy*S">A2 5. 8g%?SApL, ^ 
fc58»7/l/S-$A3 g*40*.» 3 0»im 7j<^fb 

a**oa p 9 icimsLfc. §i«# i mmm 

ft5 p pm*iJ;a : 2 5 7 pprnt'S^/i. 
[0 0 3 2] [HMIJ3]' 

( i #san) uss^ij 2 Eis«<Dff>jfcra c 0 

[00 3 3] (2&mm) HiSSWI 2 «D 1 ^jffla* 5 0 m 
1 K*5 0ml%ftl*, »»%»4DUiloa[©PH*l 

U ^KSffll7;l/5-^A3 g**D*, 3 0^ v «}?ft, 

ftia*<07y*^7»Stt 1 0 7 p pmTtoft. S 
7c v CI ©fflSzkfD 7 -v ^gfiti 3 . 5 p p m T U V i 



g 

1*7. 3ppmT-£o 
[0 0 3 4] BtffiffiM] 

( i %im> njtw 2 fci2«owt u„ 

[0 0 3 5] (2&fiMD mmmz<Dl &Jag#5 0m 
IfC, 7k 5 0 m 1 ffiM 14. 5 g fc*K{fcv$f 

1 1 g£8s*DU BiJiS77l/5-7A3 g^riD^. 
(pH5. 0) , 3 O^im *»t*/PS/i>A«|0 
*.PH*9fcHWLfc. 5ia*l«rlHIJJU¥*«taLfeJ6 

S 1 0 3 p p m7t9 fc 0 C ©5aa7j«7)7 y HitSH: 
3. 5 p pm?y yjfSt±6. 5ppmf$oft. 
[0 0 3 6] [HJ6M5] 

( 1 gfflfffll 2 T^ffl Lfc© |q CJH$ 10 0m 

1 fc, 7k3 5 Om 1 *j&n*«aflL «*j;bi"j7A9 
l . 1 g, fflBc*y**s*7L* 1 5 3 g, feJ:t;BHl7;P 
5^7A13. 5 g^^n^n^DL (pH5. 1)3 

o#i»$«, 7fc»ft*;i/'>r>A*fti*PHi&9fcSIWL 

-yvmmmto&TSTy^-jmmtzftzm op 

pm, 1 7 9 0 p pmT'Soft, 
[0 0 3 7] (2&J&JD 1 Wmfo lOOmlle, 7j< 

i o o m i *i)uxm&®., mm*®iiaLz<Dm<o?Hz 

g£gsfolL3 Oftttftfe 7kiWt*/b 
S/9AAo*.PH*9fcBiH!l,fc 0 H9DNIfftaCiLT 
Hi£#ltLTf# P>n^JQ.S7j<«07>€-^7tiaii9 0 p 
pmT'feoTCo C tDSaSTKO 7 -y *ztS:j3 J: XS V ><D^R 
mt^tX^tlS p pm, 5. 5ppmTfcft„ 
[0 0 3 8] [%Nffl|6] 

( 1 »f ) gfflfflj 2 -Pffiffl LfcO t |Q 10 0m 

HC, 7JC2 5 0 m 1 *iU*.ig£ft, tt$8 2. 2 g tTk 
&<bV^o>£A6 2. 4 gMy«17/l/?x^i3 
g«SMb (pH5. 0) 3 0Mlfl, 7kg?fb*;l/^ 
9AAD*.PH*7fc9i8|SLfc. 1 R*NSI#&rai/rB 

-7jtati ; ?-n ; e'n2 5 p P m s 1 . 1 

[0 0 3 9] (2 3Wfig) 1 £101*5 Om 1 7 J<5 

imbtc'^ mmwzisvhi 1. 9 gx mm.-??* 

*>7A6. 3 g*3it>*eSS?7/l'5-9A3 g^iDL3 
0», TkiHb^^Ajtax. PH59 

fc 0 i«pM«»ftitjauT^6nrc*!yi7jco7y^7 
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iffite 60ppmT35o/c 0 C (OMWk<07 y ^jgSfc 

.fctfy yoKStt^n^ns p pm43«fctf 7 P P m-p» 

[0040] mmm7] 

(7>y®?5. lltx, 7-yfb7y ; 6^7A 
2 3. 2fil%) 1 0 0m HC, 7k2 5 0m 1 £in*.iB 
2. 2 g t7k^fbv^o>7A 6 2. 4 g 
fe<fctfBeS7/1/3-*A3g*8febQL (pH5. 0) 3 
10 0#j£#&, 7k®fb*;Ui/7A^iOK.pH7tCpli5U 

<D, 77l8ati2 5pp m> 7yt^.7»S{4l. 1 

. [0041] (2 2fcjft3) i *«yi7kf£:ras«o**in 
oomisfeofnfm 1. 9 g t 3 g of q&T\ m 

ftaL3 0 tim^fe. 7j<gf{b*;i/2/7A*n^. p h% 9 tcm 
WU 1 «rWSB?SliiaLTl§6nfcfii31*©7 
20 >^-7«ta{i7 0 p pmT'feo7c„ C©$n.B|7j«D7 -y 
*iffi&3. 2ppm> 5ppmf^o 

[0042] mmms] 

( 1 &jas) ¥*f*o:*'effifflsnfc7> j E-7fb'&« 

^tsMW. (7>y®?5. 1111%, 7-yfb7y ; &^7A 
2 4. 8fift%) 1 0 0ml *2 5 0m l%iD^jg 
$®8 7. 2gi*ttftv^S/«>A%5fefCgain 
Lfc«»ta*SiiOU BBl7;l'5^»>A3. 5g^AD 
X. (pH5. 0) 3 0^11 J^mbA/l/S^Ain*. 

30 PH*7KHflPu ?i«tii«Ma8J»jtauT»6n 

feftl3l*(07y|Sagfi3 2 p prru 7y^-7mS.lt 
0. 8 4%T*&ofc 0 

[0 0 4 3] (2 <ftj&3i) 1 MHIzfcK [Bl^a07j<^iP 

7k^fbvy^i/7A^t^nt7c^^^a^D 

U M7;^z-)A^ fi*«100mlftft!)3. 
5gOfU^T\ ta*3 0#*t#& 7j<^{b*;^>7A^ 

inx.PH^9tci^ii5t, 3ias*miw8iff»*iLT» 
6nfejaa*o7y*-7atett 1 1 0 P pm-e^ 

40 fc„ c(DSaii7kcD7 y^gati 4 ppm, yy|tii 

3. 5 p p m7?35c>7Co 



